Dependence of Euclid's propositions upon his axioms and postulates by Connelly, Emma Brown

UNIVERSITY OF ILLINOIS
LIBRARY
Class Book Volume
\O0T. Gat
Je 07-lOM
4-
4 ^-
j J )
4'
,
"I-
4. 4
A,

THE DEPENDENCE OF EUKLID'S PROPOSITIONS
UPON HIS
AXIOMS AND POSTULATES
BY
EMMA BROWN CONNELLY
THESIS FOR THE DEGREE OF BACHELOR OF ARTS
IN MATHEMATICS
COLLEGE OF SCIENCE
UNIVERSITY OF ILLINOIS
PRESENTED, JUNE, 1907

UNIVERSITY OF ILLINOIS
June 190 7
THIS IS TO CERTIFY THAT THE THESIS PREPARED UNDER MY SUPERVISION BY
Miss Emma Br own C onn e11
y
ENTITLED The Dependence of Euklid ' s Pr op osit ions upon his
Axioms and Postulates
IS APPROVED BY ME AS FULFILLING THIS PART OF THE REQUIREMENTS FOR THE
DEGREE OF Bachelor of Arts in Mathematics
Instructor in Charge.
HEAD OF DEPARTMENT OF Mathematics
L6DO

/J/
/
Digitized by the Internet Archive
in 2013
http://archive.org/details/dependenceofeuklOOconn
y^^Lxy^-^T^n^lA^yit^ --^LyZyu^^ yT^T^^^^-L^^
yt4i^^^^ Uy^^Jyli/ -"^^ -^^nA^^c^i^ ^^^iL-i^-t^
^^^yiyP ydjtyl.yuyiy\y^yt/Or-?y^^ .yC<^yu^^^.yy^\.^(2^^Cye^--z^-^ '"'^^ --^^^^^
A^ir^^^ytyC^

l^^^^^^tjU^^^<^ -^f-^Ci^.^ ^^^-ih-U.^^^
IJ^^^^^t^^^JZ^^c^^I^^^--?^ ^^tX-^ZA.,.--/^ yC^^/^^^i-t^ ^^^(.^(M,.^ y^2^\^..^tf^^
y^
y(yir^L^C^L.y^^^c/L^ -^i<y(yi/^y/^0^%^ y^xjz^^^^iy^i^c^i^^ ^Z^^^^W^ yC(yCia-y.-t^
-J-

' ^ ^ y^' -^t-^^-eiV ^^^^
jmJ- W ^^^^
y^yyt^t^^^ '^'^y^^y(y-<^ yOyKyd^^M^^^>{^e.^ ^Z^^^£y^^:i^L^ ^t?<-''J2^
\.y^<-^(^^&^-^^-^^i^ yt^(-^-yE'-i^i-^y^^ytC^y.^<^ Xy^-Z^^^y^

4
r /
c^-TTC-f^tV/ y(r-Kt^ .y(y(/-7ui/y
.
/^HyC^ yn^c/^C/l^t^-t^ty^Uy'y^ ^-tC-^^^^^

0^^,^ (J _ ^
(j Tuy 'tZn.yyi^LyQ^ ytVijU^^^o^ .^^e^^-^^u^^^ ^y6t^<2^
i<lAj(U^ /3C ^2^' A f3 ^^^^^ ^^L^i^^M/^^D ' /3 C
I /dA
yt-tJUyv/ /CLyL^irLAj---y^y /yL^t^J^ (J-y^jU ,.&..yy-Jiy .yTlA^^ ^^f-ZAJL^^
6.

Jr
Ul^ aA^ ^^..^
i 1 _ 1
A' 0"' 0' f3' C
7-

t/
—y
The
(J y
/
X-^_^OC,-«i6^ -^^f-yLt^-aS^ ^-(X-^'<^-^^
f.



/o.

-^^^^^t^J<]h2^Ty^^^
^
^^^^^£yc^ y(y(rtyt£ yC^^^eyK^ --t^
y^^^-^^^^lj-^^
^

-^^*-'^-'<2_^^-^^o^L^6-^/^ C^^^ y^-^-i^u-o^^ .yd^^'^U^/Ccy ^yCC.<.^-c^/y ^Z^^^^JL^
y^
================================ =__=_

/ \ ) J ''^
========================================================

u; -1-
f3
It

I.
^•—
^
IB ' C.'
[-li.
16

LfiyO^(y\^ (^l^<?-i2/6-&^^ (^^^/-^X^<^ IJC^^)^

I/3/4. A, l:^cje^
X'[^L^-a.,.-(A-^Ly<2y A (3 }' ^^^^^ T /3 /3 A
/ //
^3_,^^.,^/6_. A [~A^ - a^'y-yC A r^r

y^.yL.<^f ^^t^U^ ^.(lULyL^^ -.^^-^C/^^^ .^--^'Ljy ^^Oty-^c^C^
_
//

,\ A rAA - ^ A rri i- ^ f^r/s _
(EoJ- ^ .4 <4 r ^ 4 /I' r/3 /- i3r^
. 4 A > 4 G
(J}u^ 4 ''"^ zi r /3 ^ , '. /~ ^ z > ^ .
^ = /3 /- . ' , I 13 A r- = f3 /-A ,
(J /> L

'X^i^ -C^CZX^ ^.6<AT^C^ ^ ^.{X...,^-^^ I'"
(J
/c.
U
13 1 ^EZ
'^^^
.y(/-^yL<Lyc
-A-^(^.-v-ty ^^-^.^.J^AAj A ^ r
•
'.
^ A rA ^ 4- A rz ^ 4~ ^E-Z
.',
^ A Ta > ^ Fd A
£-0.

A ^ ^ /-^ 13 ^c^r-yt^^7
^ A OA > 4 A r [5
j2/.

/3
r
(A
- 4- ^7. H
Z
^
^^^^ //^

e- A
as.





1A i_ Ml 1 ' 1
t IdK e| rid
1
or
i
) 1
ot
3 1, ?* n'i: 1 1 ! :
1
1
1
r
R )1- li /
/
—
(
f
-4
/
w X-
—
t
—
IX
1
/
«^
I *t
—
t
1
1/
/ l/
—
t
—
1
1
-—
"
i
'
H 1
1
1
1
X V ^* -.
i/
—
—
—
\
1
f
/o 1/
II'
m
1
1
1
ni
-
//
A,
4 r
;
T
/
V
o
1
n
11
-4
/f
%o
1
.i
r—
i
71
n / 1
i
-r
!
1
—
.1
1
/ 1
1
-i cJ—
b
irt r exu
1
1
\
'4-
-1
1
1
1
^
—
[J
ii !
^
—
-J 1
—
—
i
—
—
ttH
—
1 1
1
i
1
^ - -
i r"
1
i
1
i
-1
—
-j—
L
i
1
-1
—1—
1
i

11A4 1J-4
r
1
1—
i
IC XL
!
do 31
;
33 3S
1
f' is
1 1
1 /
1
-1-1
1
1
—
-
3
-
-
1
--
y J -
4 (, —
-1
I
7
/
—— - —
1
—4
1
1
f
10
-
l/r
ll
1
-J
r
-4
11
——
—
—
1
i3 J / /
—
-
1
IS / /
1
'1
If ---
11
'
1
U
-rr
d»
n
/
—
1—
-
CO
CD
—
/
-
o:
C
'
—
y
/
/
1
v\ /
d
CL 31
3>
—
/
t/
1 i 3^
—
y 1/ / w j4
!
—
-
/
1/
l/
1
!
—
1
/
\J
!
1
- -
V
I
j
ji i
2- (o.

3, ^-Jity
^7

y7-Tn.Xy yt^C-T^tU^ ^<^--M--tf=<^ .-^.-^ /2yyLyC^ X^^'^L^ -^^^-^^^/^^^^^^t^^^^
/ (y- '(y(yuy^ :c^yt^ -^^(M>i<J^ xy(Z^ .^CyfL^^/j^ y^u.^^<X:^
^
Xy^J^ yCy(y\y<LyCt^
/7- (Xy yt^^^^t^^^yfryi^O^ic^ ^ ^ yCyCyz^y:y(^ -t^^^^ .^:^^i^!Uu^/<jf~
^iAy^yi^i^^-^'^.j^^ Jy^o^ aX ^^y(.y;<^ -^ftiyiAxStfCeyCy ^^^^^
A.y(y>^ycy^ty yC^Ky^ ^tZir-f -^^f-^>c^?6-^ -^^^^A^iyt^
^^^£^^^1^^' yf^
J^^^eyLl-.

lOr
^C^^^a^ yt^^/\Z^
^^^Jj^cx^^fui^
jj

-A-<^/c^
^X^CJ/^C/ -eU<.A-^J'C><l^ --A^ .yt<.-f^ <^yt^ <2-C<^6^ JL^^iA^.
ju^OL^ .^cW^ v^/^^^-c^ ^tt^^^Y^ ^2^y-^<^^ .e^fi^i^ ^ji^^o^^
'"j^A^trtr^ ^^'^^^^^i^K^^^/'^c- ^^t^rMyf^^^^Lyt^TA^ /'^^c-dyCi^^^.^/..^^^ j^Xx^To^iz^Kyt^
=_==== =__



<iliyi/^<yl^ ^'A^yMyUy^ A~lyLy^^^<Z<.-^^ y^^^WiL--<>«x^-/'^^yyM^ --fj^.y^ -^^-'U^^
j:^'i>ny>^ yyf yl^taytc^ J^^^ -^^^C^^yi^^^^i^i^^ yr^ /::^^y^ '^i^^futyty^ylt^

/ ^
.y^ly-T'i^-'t^^^^^^^cA^ yLy^y<!C/~^-o-^ey yyr-^^y...^O^^ ^^^^;U^^t^~-<^yC^^y^
Xy^X^ y2.y^<.yyy\^ ,y2y/L.ytfLyi^ ^yifLy\>Ly ^-^^^ V-^t--^
y. cSy(y(^ y2yt^.^iK^c.^^{yL/' {It^yny^.^ y(L^^(yz^i^-7t^/^ .£^i^yyiy~<z^

'/6
1^'
^ '^'^^
-
A-yit^/^u^ J^yJ~ -^f-n^ <L(yKy^

' r uA
A/3.)
^O^^^l^yi^fiy^jiJ/ /QX^iiLA^ya/{J^ ^^<wt>^-'e/
/
'Tl^tf^^^tc' aJU^*^^^2^^ ^J^^^^/d^TW^^^^-tX-X-
^ yCyUyxyt/^ "A^isUi^-t-^L^ yiA^ucJi^
(p)
A.
3^

2~0
Prop. /. P.,
3C

'1

J/

r/^^^t^^ '/>LcaJ^ ^X^^tUy^Ak. ^-tx^ /j-^^.^^^cr^K^ ^^.^tM.^^ G

.y(^-^kA-'<^J/\^ /^^Lcx^^^/W^ ft^(-^^r^e^ '^^i^z-ryiyt^
^
^^^.^y/^^C^O^^T^^^
^iyf /T^^^^^t- /^^^^^c^if^ ^
l(
¥0

/3 C ^ .^:/t^ ^^^^^ ^Ttw^
'jv^^-yyvf yi X^Xcy y2^t^^^xrnyyt^ 'J-

1/
(j
^'<2yy^Ct^ /^^^ f^J^jA^^ '-I'Lyy^-'^ ^^^^^ ..-<>^t^?^>cvt^^-*/^ 4Vu^^^^^
^^(y^^e^pi^ ycJi^^^ y^^-ul^ 1^yi^T^-c^ yC^^^
Z^£t^ ^-^tk.^L^ ys^ Z^^^y^ ^^^-6^£xyy ^
JL^tjytA^i/^ ^y^ ^^^^^^^ -^r^^^yyi^
;

/3
//r = /3r'- (
)( A r/— — X n I
1
^ A r^ ^ err
A rr' - ® 13 rr' | [
^ A B r =. ^ \^ S r' i <i..o^c^ jr^^- ^ V^UU^
\ Are ^ ^ re



^jUiuur ^fnyfr-yuy ^^^^ -^^.^(Ma^l/'A^ ;^jc£i^
At 15:1
i
Jo
Prop I.
A I
P/.3.
It,
^6"

J3r MU~ift^ ^cijc^ -^vw^^c/" 3r=
HKA
^
^A=j^H
U
.
.
IJ^
^1
J3. /s-
A:
4.

!i
1
/ -/- 1
J ' J? ' y ~7f— ' /f J
^1.3.
P
I.Z3.

(I.) M'd = r n.
iz] A 13 > r O,


I


Db.'/Jf'ao.ilo -^i^c-C^y^ ,-<,<^^^4--/-»<y ^jZv-'?-*^-^ .-.^^
^^^t-'K-'-^-C'^^A/' c^f/<^L/'^
A /-J
^ /.«,».

/tit
-/-vt-^^
-JA^^'-t^^-/ ^ -^i^
A
f^oo. 3.
^ 1.3.
^
I- %. 3.
Ae ^ AB. "

-yCL-t^ A B r- y^E 'Z
^
t^yOU^ JlyiM^ .^y\jL^
U

AB ^.c-^ AIL
J
yiy</-u€^ £^ Z.,
A
7
5^

^?^^i^y AatlX^ ^iS^^z^ ^^^^
QajMjm^ jU^lLu^^
^- 7.f
•
^ /



^7

oUt A Br Jh^
LJ- Ad Ar ~^^y^.r^Uo<uJ
Ba
^^^T-^-it^^^ -to<h^ AE
^
Il/AH
AJ3
\Al.3
/j^^/d/ Ac^^^^ 7 /J A^'3 ^4<^
Aj ^ f\ A
. t)A^^^^<zM^

.A/r-^^LA.yC/^ ..^^L^6'0<!C^ ^i2'<J?6c-C^
7 ^
B-Op-4:
A. tf
F
-'(Lyf^A^^ A I Z - /4 /3 /Y
/
IJ
^ / •
ezr= rH/3 ^
Prop. 4
7-f

.4 /5 // -Arz
tAA.-'CLyiy^^^Jju A ld> r",
4^^CL^ JlMi^ ^"(h^-Cyyu
Zdr^ HTB iX^uW .^iC^^
/ /'
/
A r3 --t^L.-'^cV
Q.r. D.
-4 /. 5. 7- f
fx

LA0r=4r3. ^o^nytl Ad'-Ar
Hi/
3
/e^^ /r .^tW. ^ AT
It^-ur -t>^ AS) =^/-

y(^i.c.€c.t<^^^ ^ /3/ = A ri3
Q. E. a
A
.
/. 3. 7. ^. f
Ptop.b. p. J. 7. 3.
/
/~4 = z:? A.

^ r = A o

rO-yx-^Cyy^.^-?^ 3 -«SX.t^
-<^C^ -^^t^ -(^^^^
A
n

I TAB > j^re
C^Ky *~-^^^^d-CA^ ^L.«-*<,-*^ <i.<,H>r-<-C/
re ^ AB b ^ ^ ra
/g^^^O-iU^^^ ytc^
^
'tort /^Xi^iLyL.^^
^^^lyiM^T/^yt^ ^OlA^ yt^/C^lreytyCy .C^t/U^'i^
Pr»p,j-
/f.t.. 1
4
A' 311
f? 1.13
3 P. I.
P. /. Z. /^.ji. /f .zo.
••• m z > ^/-^^ ^^a<^ ^/>.^-^
-cV^ ?^-rSL^ 'i^-<-«,-1^ XS,y^<..,.(r1,yy-ty<^ yC^-f^
BAT > /3 /"^ >Lyr-{L^^ -.ty,y.^<,jU^
I
-L.'V'-^lya.y^yi^-'^^ ydjut2/\yiyyLA'^i^^-^
ytAJ-^uX^^^^UA^^ jryiyLy
^
\jU'--yt(Ay-
.y^y^^'<Ky^tSt'
lA~4y<A^

/3 z:^'
^ A /I' > /I (3/~7
^
/3A
yotaJ' y(M^ 'X^it^ ^.r-c^/.o'^^ A C ^ CAP .-^^^-^ (Lf3t.
r.
T^Zr. (J^^ ^-'Ly-yJ^^ yQ-Aji^^^tyt^ -A.yi^^ijf yt?^ /<2''^aZ<(_-K_--^/iI^-^ -^^c-->t..x-«Z^



c7 (J
A' (L^^f:£ /C7C F
.
^
-tc^ hr Od'

ST,
IT.
A a^ AC' ^
^1

A C ^ ^ c[
I.
(Jljt fS ^^t.JzA^ .-^t-^^^t^ .^(tCAj^ ^^;^^r-<2^'C^2x.y-t^ /3 [

yLAmyC^ A I'd .
D.
I

^ A
•
p^^u^ A y^y^^^-A^ ^^^.--TA.^ ^^^C^^-e-^^^^^^-^^ .^^^^A
.
I' r
7-^

J-^j/ ^yilf XX4./-f ^^yi.A^.-^L^tA.-'^X^
^lnA.y(ri^ -^^-^^^o^iu^u^
IdAT- FAZ
dr
7/
y(l'itT^u^j''iyL<^.^^
J J-
7S

^t^i"*!-*' ^O^'t^i-'t't, ^-^^(..yC^U^ '^IT'IA^ ^c^^-c
^^^''SL^'y^yocy ^x2,.<J^^/u^ AMy{^yf~
J
A^
/? / z. ?.
^ /.Z.lii'./L
' I'j. a.o.
7i

-ird^oy^
^
^^a-^t.^^ ^Z^i^^^f^^ /^^jL^ec^ x<iL.^
-^.-OC-^t^ X>^MO^ ''C^^ y<^<r-C£/ ^^t^
n
/,
1!
|!
1
I,
1
'
1
1
1
i
(^A - ^. 7 f /
fr6p8< p. 1.2 3
\
!
;
i
1
1
1
1

Bat J^iyv-^^--ijuLj
MyrJ AT- Ay-A^ J^n
Pro p. 3
A 1-3
pi. 2.3.
a /jr. 1 1. 1-0
ffop.h
\A, I.
\l? / 3

Da..
Prta t.
0./. Z'^'-
.
-7/-

{J
3 r
UUJl Mof^ a^^-^L^o/^ A r 13
R 1.3
D 2<
7/

IPr<.p.
A. / >? 7-

/
y
f 1-3,
O.ij-.'iLio
^0

I'
lijA^j^ i_ F^i ^^'-^^^ p^,pg.
P. 1-1.3
a. I. L, ill./' ' ' O i.iji. l A
7
/o.
Q.t. f;
/f. I. 3. 7. i. f

rP. I-2-3.
Q./.z.iSii-

A'
//a =. e^--
Z7,
/. Z./O. /6'JL /^-^a
^3

^ / 3.
r
D.I.^-lt.lSAL

ret i-t'B^ -'^dA-^ABr
il (J
Tf./-r^ 7-/.
( /I. I.S,.3.q. ^.f
Ira/o. /3_ < P I. SL .3-
0. /. lb. 1^'- IL. '^-^^
6 1
y^^^jL^-x^cyyi'f-^ v^^c.->vr-.^4'<^ -t<-'*yyi---*-<^oy>y^J^
fdt. \

a'
8 13' A' c '
y-L.^S^i/Cjf' -^j-^i^c-^x^L- ^ A CJ ^'^-^-'v-^ <An/0/ -^^-^^tn^ x^i^A^ \
A '/3 ' O -"^to^ /ti-rT..t^/-LX^L^<^-j.<^ '^^^j^-^f-^c^l^y ^,y^C^<A^^ ^^UUyi^ y^.y(A^y^a.^a.y^JL-^i<^t^^
-'i^yi^ yC't'i>'i,'-'f\/\A.A.XAX^
-d-'^L-'C-'i^ y-f^O^_iA^ yC^,X'0<-^

ixCx^v ^(^-VL.'f^ yiri^\jy^ X^^—?<_^^ . '^r-L^cl^ J^C:i^,<^ .^<r-t-tx^^'
7

oAQ JjJ jdf -tun ^Q±,U^

,/?/.>3.
O./.j./o./^
.
/ '
J
yf'V^u/'y yC^CL^TAy .A-yu^
/Q^^Z^Kyiy^jlASt JUJy^ Ay(rUy( ^
~4~tyJB
.
A- A l^r -^4 4 Or-
^^Zyu^y^iu^ A A3 ^

^. I. 2 3.-].g (f
Prop, j^-l P. i-^- 3.
a. / 2- /s". /I. ' f. ^

eJ!Aj~ '^tur^ ^l^t/\.^<K.A^yjf tA>^\JL^
AB AT
/^EA ' Q F/~ >5(-^c<^ ---«*--t-<^M^
At'r= A £3.
O. /.i^.iti.u'
Aw A 3^ x:>i^ (Xaa^-^^juo a ^A,AE 3
.(f
<^./.A.3.7, <y
l=> / a 3- I

/.^. J 7. ^. f
^1.

Z
4 /-J.? i-.f
k I.Sy-t'i'-ll'
Cohsf.
5 2.

IT [
A
^
/. ^. ^ . 7. r f
O. /-^ /O - /C. /f. -2 O
fp-
-f:
//'

A r^
/I
'. rr/i > i3rA -tri^A A

7

uA
A Alb ^^(^^<,^ Ba "^'-j^ ^<2/fc£^ 'i^f-tJL<U yLAJ-^uyuU
J.
11%' '
O.i.y.isii-
A.
13"' fb no o
J.A../VU —
~doJ^ A'Q>" -~ A 13.
^ jx.^ C' ^^^^r-^y-^ f3"

r ' I" vv "C /3 = I? c.

X'^^.A^l/— --A-^^-i/ -Ax.'<!-^ iX-^v.-tJ-'t^
ff -

~ loo.—

dA ^Ar^ 13r ; Af^ t 3r y A r
^ -- r A
^ A ^r^ ATA
.-lutA-^ Sr J^y AT
^
Priyt>-
5.0.
A,.
- / a /-

„ . ^ >4./.2J.7flf
0r r TA y A 3,
g. r. D.
A / Ji- 3. 7 i^. f
Pto p. S.O ] P

;
13A -h^A < PA i-A r
/] 1. 2.3.1X'^.
/ 03

\A./.2S.%lt.f
is.lt
A 3 + At y/sr
A/3 1 A r 7 3 ^ -h
^-^^eLy<^i^
^
-'^^<.Xl-4--<-<..-<_^ ^^^^^ J^^djAjLt^
rt-n)7 dAF. (Tio^J-^-^
^A '
p. I. O-./o li

Prop. ;/ ( P ^
V
A
B
r
^uy-^^L^Cy^ ^^^^^-Vlk^ jtZ</-g AAri^^'
\
K
I \ \
z I

Pre p, B.
h^Af /^IL-'A Z^'/3 H & r ^p'l'.^j 3
ZhH AA.^
y^yd^^iuo^A;/ --^cW^ A. /3, C
/
{J^M^ ^ '7. =
JL..
/0j

/A V
/~/~
-AvC:. .^^L^T^ A^f-t-^-u^
p. /SJL 20
'-«.,-««-^ ^ ~Z- /Jf t-/ ^e-uu-i^ jMLo(^

lS.{<>
Trijt/u^^-rxju ^^^^^
A 1.3.1. 1 ^.
Fro^.7 3 } P ^^3
i

0Air;^FA-i aJ-
I
\A
'J
4 F > A Z Z
'^ro p. 3
1
P>.
/6-./i-jj
- I / o
-

AX"?
(BuJ
G
^"h^lAAyiy^ -^^yVX^fUy yC-^UA<^ ^^^-^-^^
Ol-I-.H'-I''
A
A.
lTi\Jlyuu^iru^^ ^ /tun ~thA.{UA^tl^
- /II

/for' ^ -vj/
/^^t^' A^^j-^Ct^ x^^yc^L-^^ Jtr^^^^u^
pro jo. fi.
4
X- 3
//J

^ /
X-i^i^c^ ^f^^^^v' jUiA.^ FA2
~ / IS '

/f, /. 7 f f

jryU^ -^^^yfe^C .^--^^-lA-^^ ^yCL^(A--^/^JLX2^ ^^C^O-^C^^ ^ ^^C^!^.t^
A.A/-C^ .7^^ yihC^^ y<2,.<l.J^yC^
_,^^J^-'<^<.^iiicl. ^..t^.-if^-'^rzA^ y&~.^C^<LyC^
A f3 f3 r/i .x-^^^ofjc/ ^^^^^ -A^u^/c^
y<xJL^ -<ry\jLy /q.x:Ju. -e-^-x.x,-oe^
-t^tjj^.yu^^y^
ju^^ :t' jL.^ScJ\ ^ot-c!^
..t^euc^ yti -CiSU'C-'?^ ^.^o^.^^^-^-^
//vT

I^ U /3 r= ^FZ
Pro/s.3
A 1.3
yO~^Cl^M^
..O-yUUilbiocy ^^^-^^^-c^ '^^f^J.^O^
^ 2-b ^ /S' /'/^ -<^-<' --^-f^ "^^^
\

n, r-- 1 z \^Afi>
CiAA^ju A i3 r - A F Z
^
'
-j^!x7j<i./^ .y(XyQy^.^(t<^ f-i^Ti'nAj yC^^^^tJ/)
'fCijyt, ^Z^LJual- ^UtlJ/ .A-^^-<>L^a^
^
r^r^FZ yfLA^X '^'i^
^^^^^ ^?Ux^/c z.
^ ivtt<L4Aj4f fdr Pt 0/^.3.
1-3
"7

J^^L^iZl/K^ <Xxl.^(_-^/o<_/ JL,-&^-<=Mk ^ -2-t)0«s^^
'^"^Jyu^j'-r-ix.^ /3 9 a - Z ^
,
AX)
A. 1-
1
p
/.2-3-7.\r.f
P /. X./O. If
///

I/.-iCc/
-tlJu^
--(^-M-£y jUjU_y j^^-tjyi.A..^M '
f-j^^j^A-^x^JuJ ^A-yiju jL^^^c.<_^
A . / 3 /. f
Z? /. ^. Z'^- /fi-
//f

^j-^iiM^ ^^-^ M/i/if /z;difi.A.jliJ --^^-^^

)/ >^ , ^"^yy^ ^—'X^-' ^T-'T-C^ A^X-'-'^l'^ ^v^r^-*^
1 /?
1
1
- /»2 / • -

-«!Ot-<^/^ /f// X? -e^^^c^-vc^ yOydiAA^'
<2.t-^ /3 Ml9, Af (9 A J:iFr>^£xAjyi^
;4 /;? 3. y.r.f
O/y./a/sjt.

/•>. 3.
I'f. ?K »J
A J. 7.3. ^.t.^
P. I .yd
£>.!•>'. Id. IS
Ah O-^ i3H a - f5 9^ /V e ^ ^
-tfw<A_---f ^C^-<^
-<5,/oe^ '•^L^^^^fevo•'^--<<--^ <5t/tA_4,£t<;!
A
D. ho-. I' I
A
.
/ 3. 7. r- f
,

6y^c^ ^''^^^ jtZf}^ '^i^....^t.Z6c/<a^^uu^/
/Jl4

A<0 /•> w-s*/'
iCf.li
-yO-^ J-^iu /"S-tMO^-Cy Jl^^-iiLt. -6L,<2<y
/I 3.
/I H ^ ^

:'JijtAJu^^^ ^ ///3 - y e ^
A /'''' 7-
D I.y. m li
[.
/3 f- /3/-f 3 - //(9^ i- r3 H B
I^H ll-hBH B^~t^ yjL:^
A..t3-/.t 9
i
•^'^-'^'^-^j/-*- -TT/c/X^ /Zyfi.^yyv^ ^^L^J^ CuuJL
I ^.
/' Z3
/ A-,/.;s-3^. y.e. f
pro o. 3.01 ] P i.<r
\
1
J
,
-

IH K cc^^ I'd, PA
^
^UCtS<Aj/^^Ul^o z^£t>
,
JcL ^^^^ J^aj^ H /r
^
-tiAc^ A y\ K ^ H
I. 7. /"
4.i.7..3.'f.n.r.f
..Jy<yiA^ -^'-K^^ p...<iuyK...tJli(JL e..ayt*y
I'd I A -^-L^^-yi^^u^^li^ ^ Jr
(T-V
/. %. /a. Is-
/6 /f, 2J
/).. /. ^. s. ^. 7- r. f
7

/
/
I
_
6
, 6



fPir p .3 / P. I-^-S
^
l!
^c<^v^ X^w.^.^ /4 /3 /7 ^ /3
j
A3d ^^o.^^ Ari3 D
tLJ- .CL.<..y^ 15 AD .(A^3M
/so

1^

3^'(i/' A r ^Hy Ay
\ A !?> r; i3 rA
'^ft p.
'7- ^ " • 2 3
(J
/ 32

i^f^r Art
O.I. no.
1 >a
/. > 3
ICj.iO
^
1/
l-^t.'^C/ ^l^^^ A rf3 . '3'Ll^jL.^^6-UU^
Jaath /X^iSii/^jt •-^«-'<^<--i»X<-^. "i^'^a>\-ix/'«-^ '^''aVs^'^
/I.

/^ro p. 3;l J P. J. 3

/tXA/Tvx<Lyt[ A^Ay^-^i^l^ A id r fh r
A
)^J-2-3.f.J.
O.I. 2. /O-ki'
J

75
^^^^ .
A ./^^ 7- f
Fr^ p .3d. \ P- / C^.S.S'
D. A ^. /O. /^T/i^. /f, , ;? 5
/ 3 C
4
I

/3 fA -t.^*'^ -ryku^
^
-d^^^c^-A^ 6uy~t
A A ^ A

7,
A. 7.f

A>
Afi>r^j £ rd r z <^
' 7
D i.y /o.if-li'
i /f >o
ij
4
2-.
jPrn p. 34

/\ i'^ j-f ^ ^yL^<JL id" -x£u^
f7\yU^jL/'i.^^A^iyYy\ ^/i
Z
0. L'.a
^A. / 2- 3- ^ 7- f.

jt-^-c-oW^ ,.#u^^t.-<«_-^ 7^
lAf-L,
-^.-yf-lrAjr-C^^ yLxCA-U^^/^^ ''^WC't/T^^t/i-^ -^2^^_-CA.,t5<_/ .<>L--OC.-^-^
^^C^M2/ '^'t^A.^ yif^A.^^ ^<.-U<2^i^<2/ y^^/^^n^^ JZ^Y^A-'-fiu/ ^ /^.^

A il>r^ Ha
r
fdr - ee
'4-./,>.3.«<7,ry
/?/.>> 5. J"
P./.f./o. IS.lL
A
.
/ ^5

I5./.-/.
/3
1
Q.ro.
A
;? 5- 7. /.
£7 /. j2. / 0./6'. /c, / f, 7 3.
4^

A On
-^U^a^L^ /d£'^x.^^vkMx/
-^<^^^^
^ (Jf TA
,
A^rz
/^
J

11 /
15/^^ /I/
A

l^^<<.<^»u^/^^
-^^T^y ^x-^....^^^^ -^-i/u^^L^ _-^it_-^>c^
f3H ^^u-iJ^-t-^X^ y^U r
3/. I
"f. V 1 I
£0^\J^ -C^^.-C-c-^<_x^ ^^^^
\A /. 5^. 3.
;
A/.>.3. y
/ 4/
7

-4^
7^)
/?/.».3.j.r
^t/CcytutA.,^^ 4/3/'' = A FZ
I

4
4-
/^/3/'^ Ai^r joif
^(Tv a1|^ k-*^^ Jpi^Ay<ny<-^i A
^^^^ .<5o^wy
j4/ f.f- /
A J. 7. 3-7^^
^ C '-I
^T'y-iK.^ -'^^^^'O-
A \^ r = ^ f3 r jAj/^
f

A (a^ • a 'V dy ^-
; 1/1, -T*—
^
\
\
( A / ^- 3. ^. C.7. ^.
D- ^- / ^- 'i'". ^C' . / f.70.7 3
!

IZ F

('2^-^ tlx, h<^<KAA^Ly A id k
Z7. / /^, /f, ^. ^ 3

/ ^
vhU4^ Ar ^
DJi.io.is-n
7
... /
If- 0-

Pr6 p.
A 2. 3. ^- L. 7 ^. f
P . /. 2' 3.



/I . E //
/°/~<? o 2 3
p AT. 3
Aj.>.3.'}. i-^
l=/.y.3

f —
^
z frrt ^ A/dr
Ai,'yM.l,.li.f.
.if.lL
v5T
f A. /. ^ - J, V c^r 7. ^
^
Pro p,^%, ^ P /.Z.S

/Prop ^4-
A.I 7 sy, 7.iff
F9
i
/4 /,>.3.</,^^f.
C>.y.?./tf./-4'

f[ h i~ ~ K r ^ ja ^ j> ^ ^*>._><lv
//) y A MAM JuL> A' t~' — '"^ X >• < . ^
A.
5. ^rtJn/ 4 i9 /r z /~~
|i
ijf' A K 'tA-^LCAoi^ U nJClf /f Z /~
1
1
^t^/ ^VT^^ J~ f3 /T' =- tX" A
it
1 ^
/. f\f-fi -cc-<-'i— /J Cy n, Z. /
ll ( A 1 X - 2. ^ V jj
[1
1
!
t!
1
ll

oAj- AR>
'
^'^^
II
-Xo-€V y%'if~. 3l| J:/^ (La^-lJ yyuht'xi^iM
91.

A Bz e zt ^cL^i^
j
/
p 1. 7 3 3-
y^-^ 7^^^ y<Zy^-y-yyU^ y<2yZ^Cc^ ^^Z-lUX^Sii/L.
O-f^ aU,y^ Zt y(y<y-tM
'"lo^^eyiZf' yi^ -^Zy^lyir-tiAyf-^CyCy^ :
/r.
Jz AF
P l.7.^
/Q 7 ^ / / D-i-y./t/s-./L^ yH-ytyt-^^ i<2y^L-*-fOCy^,y<X, /f, a» ^3

J./.7.r
A
,
3. T
ab\
Pr p. 44-.
4
>
r(j / y U /f/'^,3.'/-,if.t..7-ir.f

£7. /,7./<'. /^V,
/f- >». 23.
4..
P /.>./ 0.1 i
/<j. O-O.
y(3iyU.y^Ltu^ t\ B- y^ /Z.^i.ylAyuC^
-.li.
/^./.,7:3.-7.\f.
p. J->.3
p. /. 7-./ 0.)^: I L
C?. y,9-.
/o-'iT/^-

t^- OH A
A
4/,x.tf.-i.i'.f
/.», li). IS.U
,4 ./.i.3. v-S-.f
p. j.-y./O./'fj L
Prt p. do
4,i.i.d.il: 7
p>j.7.3.S-
0. />'"• '
»3
/I'M
O
A /, J2 . 3. ^. ^, y.
^
P /. :2, 3. c^'

rPfj^. II.
D.i-y. io ii:i<-"\
D.M'-lLi-b
Pro ios> i.
4./.h.3.y\t.9
/i. /f. 70.0.3
/ ^ /V A
Pi-cp 3f
p. J- > 3.S-

pro p.
A/.i. 3.*-.nXf-
CX ). 7-. /a \ (-
t P.3
/J.3.f.
A
o
.

^7
I'ir E' /^i. , -a-^o^ /3/4 /i/"
^ ' /:>/.i-3.>s'j
K
7'

1/9.
"3 <r\y ^^-^ CLu^^ny^ AjuiK^a^ft^ Ar\}>^
A
y(jLAX^ Ayt^ ,-^,-<!!L->»'V^ '<Zylyi...6Uyi^^(^^
r. 6
xijuj^ytrxA^ ^ I'd A = 7- or



1jl
1
( A /.'2.3.'^. C 7 /. f. 1
1 ' 1
( ^ /. /^). //^/^. /f. i«.
4=
—

~C^Ui^ ^^^^ /l^cJx^
R>ArjA^ ^
17 "^u^
/4 A ^ /I) A
A/.t.^.lr.f
P>-' p.3.
- / 7^ -

iA
p. s.
\ I

^ /7.
7'
V

't t'
.1;'
4
t t f -h
^ 4^ -i-
^
,
f f ^
i- ^ 4. -fc
i, 4 ^
: 1h ^: •
*f - T
JL
-f
7 A
r
- i
f" >t 4-
.V-
^ f
-r- ,i.
-if-
-f-
'-4.
'
- JL-
4 -f *

